Cloning of sponge (Geodia cydonium) and tunicate (Botryllus schlosseri) proteasome subunit epsilon (PRCE): implications about the vertebrate MHC-encoded homologue LMP7 (PRCC).
Proteasomes are large protein complexes that play a major role in selective degradation of intracellular proteins. Eukaryotes feature seven different alpha and beta subunits. Two of the vertebrate housekeeping beta-subunits have MHC-encoded homologues that can substitute for the housekeeping counterparts upon interferon-gamma induction. In the present study we report the cloning of invertebrate beta-subunit proteasome epsilon (PRCE), from the marine sponge Geodia cydonium and from the colonial tunicate Botryllus schlosseri. Sequence comparisons revealed that the sponge and tunicate proteins are strikingly similar to vertebrate and yeast PRCEs and their MHC-linked counterparts the PRCCs (also termed LMP7), and to a lesser degree also to archaebacterial proteasome subunit beta. Based on this comparison we suggest that all eukaryotic PRCEs and PRCCs feature a cleavable N-terminal propeptide, including the two mammalian PRCEs which appear to have been wrongly predicted from incomplete cDNAs. Our comparative analysis outlines 25 amino acid positions which appear to be unique for PRCCs, distinct from the corresponding residues in metazoan PRCEs.